Abstract Research on the relationship between adolescent health risk behaviors, sexual risk behaviors in particular, and perceived life satisfaction is emerging. Some researchers suggest that life satisfaction has been a neglected component of adolescent health research. African American adolescents aged 13-18 (n = 1,658) from four matched, mid-sized cities in the northeastern and southeastern USA, completed a selfreport questionnaire via Audio Computer Assisted SelfInterview. Analyses were conducted to examine relationships between perceived difficulty in performing HIV/AIDS preventive behavior and perceived life satisfaction, while controlling for socioeconomic status. Results suggest that perceived life satisfaction is related to perceived difficulty in performing HIV/AIDS preventive behaviors, for both males and females, with variability in the magnitude of associations by gender. Further research is necessary to identify the particular characteristics of youth and specific aspects of adolescent life satisfaction associated with perceived difficulty in performing HIV/AIDS preventive behavior to develop gender-appropriate and culturally-sensitive quality of life/health promotion programs.
Introduction
The adolescent period is one of rapid and transformative development, characterized by efforts to confront and surmount challenges and to establish a sense of identity and autonomy. While the majority of adolescents manage the sometimes turbulent transition from childhood to adulthood becoming healthy and productive adults, there is an emerging concern that far too many adolescents may not achieve their full potential [1] . Adolescence is also a period fraught with many threats to the health and well-being, sometimes leading to substantial premature impairment and disability [1] . Significant contributors to adverse health consequences experienced by adolescents are, to a larger extent, the result of health risk behaviors [2, 3] .
Of particular concern are behaviors that place adolescents at risk for HIV infection, other sexually transmitted infections (STIs), and unintended pregnancy, in essence, sexual risk behaviors (SRB) [3] [4] [5] [6] . Large, national surveillance studies of adolescents have consistently found African American adolescents at greater sexual health risk compared to Hispanics and Caucasians: they begin sexual intercourse at an earlier age, have a higher prevalence rate of current sexual intercourse activity and a greater prevalence of having four or more lifetime sexual intercourse partners [5, 6] .
The incidence rate of HIV in the United States is seven times higher among African Americans than among Whites [7] , with disproportionate transmission through heterosexual contact [8] . Although this group constitutes approximately 13 % of the population, it accounts for 44 % of new HIV cases [9] . Mortality rates for African-Americans (31.0 per 100,000) far exceed that of Caucasian Americans (3.5 per 100,000) [10] . Further, 63 % of 13-24 year olds with AIDS who die are African-American [11] . Although adolescents with HIV/AIDS represent a minority of US cases (approximately 5 %) they constitute one of the fastest growing groups of newly infected persons in the USA, and African American adolescents are disproportionately affected. Of the estimated 18,849 persons under the age of 25 years who were diagnosed with HIV/AIDS during 2001 through 2004, 61 % were African American [12] .
HIV/AIDS reduction among African-Americans is a priority health concern in the United States, especially for African American adolescents [8] . To reduce HIV/AIDS among African American adolescents through primary prevention, they need to perform, in a consistent manner, HIV/AIDS preventive behaviors [13] [14] [15] [16] [17] [18] . In essence, these HIV/AIDS preventive behaviors include: delaying sexual intercourse; sexual intercourse refusal; purchasing condoms; carrying condoms; consistent condom use; condom use after drug/alcohol consumption; and effective condom use partner communication [19] [20] [21] . However, some adolescents perceive performing these HIV/AIDS preventive behaviors as difficult [22, 23] .
Measurement of perceived difficulty in performing HIV/ AIDS preventive behavior can be framed as a measure of self-efficacy. Self-efficacy is defined as one's sense of competence and confidence in performing behaviors to achieve an outcome [24] . The importance of self-efficacy is depicted by research that identifies robust links between self-efficacy beliefs and important domains of human functioning, including mental and physical health outcomes [25] . Self-efficacy can also be influenced by emotions [13] [14] [15] . Life satisfaction (LS) is viewed as the cognitive component of subjective well-being, and it involves a cognitive appraisal of the quality of one's life as a whole and/or specific life domains [26] . Thus, an individual's subjective well-being reflects their general frequency of positive and negative emotions and their judgment of overall life satisfaction [27] . The study of emotional self-efficacy is an emerging area of research in adolescent health [28] [29] [30] and research points to the importance of this domain of emotional self-efficacy, that is, beliefs regarding competence in controlling negative emotions [28] [29] [30] . Life satisfaction seems to predict a person's ability to function in major life tasks or social roles [31] .
There is a growing body of research exploring the relationship between adolescent health risk behaviors, developmental assets and perceived life satisfaction [1, 2, 32, 33] . Researchers have found significant relationships between decreased adolescent life satisfaction and substance abuse [34, 35] , violent and aggressive behaviors [36, 37] , suicide ideation and behavior [38] , sexual behaviors associated with the risk of STIs, HIV and unintended pregnancy [39] [40] [41] , severe dating violence [42] , inappropriate dieting behavior and body weight perceptions [43] [44] [45] and a lack of physical activity [46] . These findings suggest that perceived quality of life (life satisfaction) has been a neglected component of adolescent health research [47] . What is lacking in the adolescent literature are studies that examine the relationship between the perceived difficulty of performing sexual behaviors that are HIV/AIDS preventive in nature and life satisfaction (framed as a measure of emotional self-efficacy for adolescents).
Therefore, the first objective of this study was to determine if African American adolescents' perceived difficulty of performing HIV/AIDS preventive behavior is associated with perceived life satisfaction. We hypothesized that higher levels of perceived difficulty in performing HIV/AIDs preventive behavior would be significantly associated with lower levels of perceived life satisfaction. The second objective was to determine differences between perceived difficulty of performing HIV/ AIDS preventive behavior and life satisfaction by adolescents' gender. The analyses are guided by results observed in the adolescent life satisfaction [48] [49] [50] [51] and sexual risk behavior literature [28, 39, 42, 52, 53] where results varied as a function of gender across each study.
Methods
Participants were 1,658 African American adolescents recruited in two matched northeast (Providence, RI and Syracuse, NY) and two matched southeast US mid-sized cities (Columbia, SC and Macon, GA) for a multilevel HIV preventive-intervention, Project iMPPACS [54, 55] . The four selected cities are in regions of the US with high HIV/ AIDS and STI rates, have similar population sizes, and a high concentration of African-American youth living at or below poverty levels. Cities were matched according to these general similarities, and specifically matched on their rates of adolescent sexually transmitted infection. All selfreported African-American adolescents age 13-18 who were able to speak and read English were eligible to participate. Youth were recruited through direct outreach of young people attending community based organizations that provide recreational, social and education services for African American youth (21 %), participant referrals (29 %), respondent driven sampling (15 %), and referrals from adult community members (14 %), school-based social workers (12 %), and street outreach by the study team (9 %). A detailed report of our experiences working with community partners for Project iMPPACS can be found elsewhere [56] . Data were collected at baseline, 3, 6, 12, 18, and 36 months among a cohort of African American youth. The study utilized a randomized-control design to test the effects of mass media on sexual health risk among African American youth. Of the 2,145 adolescents invited to participate, 1,658 were consented/assented, assessed at baseline, and randomized to a treatment condition (77 %). The 23 % who did not participate included adolescents who reported having scheduling conflicts, parent/guardian disapproval of the program, or lack of interest in the program and those adolescents who could not be reached to schedule their baseline appointment.
Data Collection
All study protocols were approved by the Institutional Review Boards (IRBs) at the respective universities in the four study sites. Baseline data were collected via Project iMPPACS in 2006 [54, 55] . After acquiring parental consent and youth assent, participants completed an Audio Computer Assisted Self-Interview (ACASI) on a laptop computer that gathered data on participant's demographic characteristics and intervention-related knowledge, attitudes, life satisfaction, self-efficacy, perceptions and behavior. ACASI procedures are preferred for robust and accurate data of a sensitive and private nature [57] [58] [59] . ACASI also demonstrates effectiveness in limiting social desirability of responses [60, 61] . The auditory component of the ACASI that recites question and response options helps reduce literacy-related challenges [58] . The ACASI took approximately 45 min to complete and participants were compensated $30 for their time and effort.
Instrumentation

Life Satisfaction
The Brief Multidimensional Student Life Satisfaction Scale (BMSLSS) was based on the 6 domains (satisfaction with: family, friends, school, self, living environment, and a global item, overall life) of the Multidimensional Students' Life Satisfaction Scale [62] [63] [64] . The BMSLSS has been validated for use with children/adolescents aged 8-18 [65, 66] with Cronbach's internal consistency coefficients ranging from .75 to .85 in studies with ethnically diverse adolescents [67] [68] [69] [70] . Response options were: 1 (Terrible); 2 (Unhappy);3 (Mostly dissatisfied); 4 (Mixed: about equally satisfied and dissatisfied); 5 (Mostly satisfied); 6 (Pleased); 7 (Delighted). The six life satisfaction variables collapsed into one quasi-continuous variable ranging in score from 6 (1 9 6) to 42 (7 9 6). Scores within the 6-42 range were divided by 7 (to integrate into the 1-7 response item metric) and the averages of the collapsed variable were ascertained for the total sample, males, and females. For this study with African American adolescents the BMSLSS had a Cronbach internal consistency coefficient of .83.
Perceived Difficulty of Performing AIDS Preventive Behavior
Cronbach internal consistency coefficients for the perceived difficulty of performing HIV/AIDS preventive behavior (PD) scale from previous studies [22, 23] ranged from .65 to .71. For this study of African American adolescents the Cronbach alpha was .76. The PD scale consisted of 7 items: ''How hard or easy would it be for you to wait to have sex until you are several years older or wait to have sex again if you've already had sex;'' ''How hard or easy would it be for you to tell a boyfriend or girlfriend you are not going to have sex with them;'' ''How hard or easy would it be for you to get condoms at a place close to your home or school;'' ''How hard or easy would it be for you to carry condoms with you so they would be handy if you had sex;'' ''If you have sex, how hard or easy would it be for you to make sure you and your partner use a condom every time;'' ''If you have sex after drinking or using drugs, how hard or easy would it be for you to make sure you and your partner use a condom every time;'' ''How hard or easy would it be for you to talk about using condoms with your boyfriend or girlfriend.'' Response options were: 1 (very hard to do); 2 (hard to do); 3 (fairly hard to do); 4 (fairly easy to do); 5 (easy to do); and 6 (very easy to do). The PD variables were collapsed into a single quasi-continuous variable ranging in score from 7 (1 9 7) to 42 (6 9 7). Scores within the 7-42 range were divided by 6 (to integrate into the 1-6 response item metric) and the averages of the collapsed variable were ascertained for the total sample, males, and females.
Data Analysis
Descriptive statistics were computed for the total sample. Mean scores for the total PD variable, LS scale, and individual PD variables were computed for the total sample as well as separately for males and females. Analysis of covariance was performed to determine differences in the PD variables, life satisfaction, and mean perceived difficulty by sex. Linear regression analyses examined associations between LS and PD variables for the total sample, and separately for males and females. Tests for heteroscedasticity indicated that distribution of residual error was not uniform. Therefore, robust standard errors were estimated. To adjust for a mildly skewed distribution, data were also transformed (square root of dependent variable ascertained) and regression analyses were performed. pvalues of transformed data were not statistically different than non-transformed data presented. All models controlled for age and socioeconomic status (free/reduced price school lunch) owing to age and socioeconomic status differing in their association with adolescent sexual risk behavior [28, 39, 42, 52, 53] . Analyses were performed using Statistical Analysis Software (SAS 9.2).
Results
The sample consisted of 60 % female participants and 40 % male with a mean age of 15.08 (SD 1.10) ( Table 1) . Approximately 74 % of participants qualified for free or reduced price school lunch.
Mean scores for LS and PD variables are presented in Table 2 . The mean LS score for the total sample was 5.41 (Standard Deviation (SD) = 1.03). The life satisfaction mean total score for males (mean = 5.55, SD = 1.05) was higher than females (mean = 5.47, SD = 1.04). The mean total score for PD of the total sample was 4.69 (SD = 0.94). Mean total PD scores for females (mean = 4.57, SD = 0.96) were higher than males (mean = 4.39, SD = 0.96). Analysis of covariance indicated that, compared to males, females had higher scores for the mean PD (p \ 0.0001), waiting to have sex until older (p \ 0.0001), telling a partner no to sex (p \ 0.0001), using condoms consistently with a partner (p \ 0.0001), using a condom with a partner after alcohol or drug use (p \ 0.05), and talking about condom use with a partner (p \ 0.01) ( Table 2 ). Males had significantly higher scores for ease of getting condoms (p \ 0.01), ease of carrying condoms (p \ 0.0001), and life satisfaction (p \ 0.01) ( Table 2) .
Results of linear regression analyses assessing the relationships between decreased LS and increased PD to perform HIV/AIDS preventive behavior are presented in Table 3 . The parameter estimate (B = 0.24; p \ 0.0001) indicates a significant positive relationship between life satisfaction and the perceived difficulty to perform HIV preventive behavior. PD score decreased by 0.24 for every 1 unit decrease in LS. Analyses controlled for age and qualification for free or reduced price school lunch. There were significant relationships between self-reported life satisfaction and self-reported perceived difficulty to perform all HIV/AIDS preventive behavior variables (p \ 0.0001) for the total sample and females. There were significant relationships at (p \ 0.0001) between decreased LS and all perceived difficulty variables with the exception of ''Telling your partner you will not have sex with him/ her'' (p \ 0.01) for males. In summary, the results showed a relationship between decreased life satisfaction and increased perceived difficulty to perform HIV/AIDS preventive behavior. Individuals with lower reported life satisfaction were more likely to report greater perceived difficulty in executing HIV/ AIDS preventive behavior (delaying sexual intercourse; sex refusal; purchase condoms; carry condoms; consistent condom use; condom use after drug/alcohol use; condom use partner communication). This pattern of results was established for both African American males and females with gender differences for specific perceived HIV/AIDS preventive behaviors.
Discussion
Because African American adolescents experience extreme disparities in sexual health outcomes such as HIV, STIs and teen pregnancy, it is important to identify relevant and modifiable factors that may impede their abilities to engage in safer sex behaviors. We examined whether a perceived life satisfaction (framed as an emotion), influenced adolescents' abilities for selected safer sex practices. Results showed statistically significant associations between lower levels of perceived life satisfaction and higher levels of perceived difficulty in performing seven HIV/AIDs preventive behavior variables.
We also found that these associations varied as a function of gender. In regard to postponing sexual intercourse, results suggest that females had less perceived difficulty in performing this preventive behavior (p \ 0.0001) compared to males. This finding is consistent with the literature on refraining from sexual intercourse for adolescents in general [71] and for male adolescents in particular [5, 6, 13, 15, 72] . Females with greater life satisfaction also had less perceived difficulty for performing this behavior than females with [26] . Thus, an individual's subjective well-being reflects their general frequency of positive and negative emotions and their judgment of overall life satisfaction [27] . Previous research notes the importance of emotional self-efficacy, that is, beliefs regarding competence in controlling negative emotions [28] [29] [30] . Life satisfaction seems to predict a person's ability to function in major life tasks or social roles [31] . In regard to adolescent emotions (life satisfaction) and sexual risk-taking behavior (perceived difficulty in performing preventive behaviors) a Puerto Rican study [15] found that negative emotion reaction regarding sexual intercourse was more strongly associated with females intent to abstain from sexual intercourse with a main partner (vs. other partner) among 10th and 12th grade students, [15] similar to our findings for postponing sexual intercourse. In a more recent study, Hessler and FainsilberKatz [29] found that difficulty controlling emotions (low life satisfaction) was associated with having more sexual partners (higher perceived difficulty) in a longitudinal study of early adolescents. A similar trend was observed with difficulty in telling a boyfriend or girlfriend that you are not going to have sex with them (sex refusal). Females reported decreased difficulty in refusing sex compared to males (p \ 0.0001) in this study and others. In 2012, a nationally representative school-based study in Lebanon [73] was conducted for grades 7-9 on self-efficacy and protective sexual behaviors. Researchers found that 50 % of males and 34 % of females did not feel confident in sex refusal. In a multivariate analysis, being female, being older in age and having close parental supervision predicted increased sex refusal skills for these Lebanese adolescents [73] . In 2006, USA researchers [74] conducted a study using data from the Add Health school-based study of 20,745 7th to 12th graders from 80 high schools exploring personal control, self-efficacy in sexual negotiation and contraceptive risk by gender. These researchers found that personal control and self-efficacy in sexual negotiation were significantly associated with safer sex behavior. This relationship was more important among girls than boys [74] .
Associations found between difficulty in condom effectiveness behavior and lower life satisfaction may be explained in part by previous research involving sexual risk behaviors and other (non-emotional) forms of self-efficacy [20, 21, 72, 75] and emotions [13, 15, 76] among adolescents. Sionean and colleagues [21] found that adolescents with higher self-efficacy to negotiate safer sex and low perceived partner-related barriers to condom negotiation were 2.5 times more likely to refuse unwanted sex than adolescents reporting low safer-sex self-efficacy and high partner-related barriers. Similar to the associations of low perceived difficulty for condom use and higher LS for Black adolescents in our study, DiIorio and colleagues [75] found that confidence in putting on a condom was related to likely condom use for adolescents.
Results for condom use with a partner after drug or alcohol use suggests that females had greater confidence than males for this perceived difficulty variable (p \ 0.0001). These results are similar to other studies; however the literature reports conflicting results for gender, substance use before sexual intercourse and adolescent condom use associations [77, 78] . In 2007, Parkes and colleagues [79] conducted a study in the UK among 1,322 Scottish public school adolescents at ages 14 and 16 exploring associations between adolescent substance use and condom use. These researchers found that the use of two to three substances increased the risk of non-condom use and that females were more likely to report not using condoms. Females in this study were more likely to drink alcohol regularly and males more likely to use cannabis regularly [79] . In a somewhat recent study [78] , Michigan researchers investigated the relationship among psychological distress (negative emotions), substance use, and HIV/STI risk behaviors in 850 younger adolescents from a mid-sized town. From an ethnically diverse sample, researchers found greater psychological stress associated with increased sexual intercourse frequency, decreased condom use, and an increased number of partners. Substance use in this Michigan study fully mediated the relationship between psychological distress and intercourse frequency and condom use, and partially mediated the relationship between psychological distress and number of sexual partners [78] .
African American males consistently report higher rates of risky sexual behavior than African American females [5, 6] and our findings for males compared to female adolescents could be the result of differences in sexual risk behavior prevalence by gender. These differences could also be the result of varying styles of regulating emotions and emotionally (life satisfaction) driven behaviors during adolescence according to previous studies that included Black and White adolescents [80, 81] .
Three potentially important pathways are noted in understanding why low life satisfaction was associated with perceived difficulty in performing HIV/AIDS preventive behaviors. First, when individuals are placed in situations where they are required to meet highly valued standards (e.g., ability to discuss sexual matters; negotiate condom use; refuse sexual intercourse) a low sense of affect regulation may lead to anticipatory apprehension, thereby lowering self-efficacy (emotional self-efficacy/life satisfaction) [29] . This is especially important if an individual's personal performance standards are set much higher than their perceived efficacy to attain them. Second, a low sense of affect regulation may obstruct the benefits that safer sex behavior or abstinence from sex offers adolescents for forming positive relationships with others that enable individuals to manage stressful situations [29] . Finally, low life satisfaction regarding the difficulty to have control over negative thoughts and feelings may inhibit youth in a variety of ways and may lead to increased anxiety and depression [30] and increased sexual risk behaviors [29] .
Limitations
Study results should be interpreted in light of limitations. Recruitment from four midsized cities in two geographical regions is not totally representative of African American adolescents or other races/ethnicities. Future studies should examine whether results generalize to other sociodemographic groups. Second, additional indicators of SES would have provided a more precise estimation of participants' SES. However, eligibility for the free/reduced-price school lunch program has been moderately correlated with other indicators of SES. For example, eligibility for free/reduced-price school lunch was significantly negatively correlated with both median income (r = -0.50) and mean education level (r = -0.40) by zip code in a predominantly African American adolescent sample [82] . Third, given the large sample size, it is possible that some of the smaller correlations may be statistically significant and yet not clinically important. Thus, future intervention-based research should examine the clinical relevance of the impact of increased life satisfaction on perceived ability and actual performance of HIV/AIDS preventive behaviors. Fourth, we did not collect data on adolescents who were recruited and chose not to participate in our study and therefore cannot determine differences from those who did and did not participate. Fifth, these data were crosssectional, which limits causal inferences. Finally, these data are from a single source, which could lead to shared method and source variance bias. Nonetheless, data were collected using ACASI, known to be reliable among adolescents and demonstrate decreased socially desirable responding for sensitive topics [83] . Study strengths include: the large sample (N = 1,658) for data analysis; data collection via ACASI; sampling technique; reliability of the life satisfaction and perceived difficulty of performing HIV/AIDS preventive behavior scales; number and types of perceived difficulty variables used; and data analysis by gender.
Conclusion
Results have implications for the design of sexual risk reduction interventions, in particular, the use of a theoretical framework to guide development and implementation. In this regard, Social Cognitive Theory is a framework proven effective in sexual risk reduction for adolescents [19, 54, 55] . Successful interventions often incorporate peer educators; modeling preventive behaviors through activities such as role play that help adolescents recognize stimuli that trigger unsafe sexual behaviors; and cognitive rehearsal for enhanced confidence in initiating safer-sex conversations; negotiating safer sex; and skills for refusing unsafe sexual encounters [84] . Additionally, condom demonstrations to enhance condom application skills; techniques for effective partner communication; and condom negotiation to increase self-efficacy with regard to safer sexual behavior are components of successful sexual risk reduction interventions [16, 17, 19, 54, 55] .
In regard to increasing life satisfaction (positive emotions) for reductions in adolescent sexual risk-taking behaviors, experts suggest skills necessary for navigating the challenges of the immediate social environment [85] [86] [87] [88] . A basic set of emotional self-efficacy skills for adolescents could include: developing an awareness of one's emotional state; skills for discerning emotions in others; skills in using the language and vernacular of emotion and expression in a culturally competent manner; developing the capacity for empathy and sympathy involving the emotions of others; skills in recognizing that inner emotional state does not need to translate to outer emotional expression; developing a capacity for managing stress; and developing the ability to recognize that the formation of relationships, to some degree, is determined by the level of emotional genuineness of expression and the degree of balance within a relationship [85] [86] [87] [88] .
These skills and strategies are adaptive and assist the adolescent to: reach goals; cope with life challenges; manage emotional arousal for effective problem solving; discern what others feel and to respond sympathetically as the situation is presented; and recognize how emotion communication and self-presentation affect relationships [85] . More importantly, in regard to effective learning for improved emotional self-efficacy for performing HIV/ AIDS preventive behavior is skill development to the degree where an adolescent can begin to trust their ability to reach their goals when faced with emotion-laden sexual interactions with others [85] [86] [87] [88] .
Future research and practice needs to address mechanisms that might elucidate gender differences in relationships between emotional self-efficacy and sexual risk behavior in African American adolescents. For example, sexual risk behavior may address different psychosocial needs in adolescent females versus males and for African American adolescents versus Caucasians and others [80, 81, 89] . Females tend to show greater needs for intimate relationships [90, 91] which are related to adolescent mental health and life satisfaction. African American adolescents tend to begin sexual intercourse at earlier ages, and involve more partners with males reporting higher prevalence rates for both behaviors [5, 6] . Adolescent sexual risk reduction intervention research should consider enhancing the perceived ability in performing HIV/AIDS preventive behaviors, life satisfaction and emotional selfefficacy as program components for male and female adolescents of all racial/ethnic backgrounds.
